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Background:  The apex of the newborn day 1 neonatal mouse heart appears to display capacity for regeneration (Porrello et al, Science 
331, 2011). However, it is uncertain if this capacity holds for different ventricular regions and in older day 3 mice. In this study we sought to 
determine regional differences between apex and base of day 3 neonatal mouse heart in response to injury.
methods:  We used 10 three-day old neonatal wild type mice divided into 2 groups. One group undergoing apical injury and other group 
basal injury. Injuries were induced using a 0.5 mm probe cooled with liquid nitrogen at -180°F applied for 5 seconds, targeting a hyperemia 
return time of approximately 19 seconds. At 21 days post-injury we obtained echocardiographic data using a Visual Sonics Vevo 2100 
device. Global ejection fraction (EF) and fractional shortening (FS) were obtained in a parasternal long-axis view. Regional EF and FS 
were obtained using M-mode at the apex and base. We then harvested the hearts and used frozen sectioning and hematoxylin and eosin 
staining for histological analysis. Measurements on injured hearts were compared to a non-injured control group using a two tailed t-test.
results:  The basally injured group showed significant differences compared to controls, with mean global EF at 60.15% vs. 73.82% 
(P<0.04), mean basal EF at 54.1% vs. 71.36% (P<0.01), and mean basal FS at 27.24% vs. 40.41% (P<0.02). Conversely, the apically 
injured group did not show significant differences relative to controls: mean global EF was 65.3% (P=0.2), mean apical EF was 82.3% 
(P=0.55) and mean apical FS was 50.69% (P=0.2). Histologically the basal and apical largest scar epicardial dimensions were 4.13 mm2 
and 0.313 mm2 respectively. The results suggest that the neonatal ventricular apex shows better functional and histological recovery to 
cryoinjury than basal myocardium.
conclusion:  Our results show that there is a regional difference between the ventricular base and apex in response to injury in the 3 day 
old neonatal mouse. This study also showed that at older age day 3 mouse apical injury produces scar compared to Porello’s day 1 apical 
injury that resulted in complete healing.
